Introduction
Image-guided needle biopsy is a standard method in cancer diagnostic for tumor staging [1, 2] . As guiding modality computer tomography (CT), ultrasound, X-ray or magnetic resonant imaging (MRI) is being used for instrument navigation. For MRI guided procedures a MRI compatible needle in combination with a driller is required. To define the specification of such a system workflow analysis was applied as part of the product development cycle [3] .
Methods
Three bone biopsies under CT guidance as the standard imaging modality and one mama biopsy under MRI guidance were tracked and recorded. For the workflow analysis a simple paper and pen combination as well as the SWAN workflow editor [4] with advanced functionality were used. The procedure itself, the interaction with the imaging system and the visualization of the instrument were documented. This was determined as the main challenge, because fully MRI compatible materials like ceramics are poorly identifiable [5] within the images. Since the properties of these materials are different from the traditionally used steel, the workflow itself is to change to fix problems like loss of the drilled bore in the bone or pain during insertion of the biopsy set.
Results
Based on the captured information a general concept for a bone biopsy system for MRI guided interventions was set up. The general requirements like dimensions of biopsy set, steps of intervention or handling aspects were defined. The workflow itself was adapted to the use of MR imaging, since thereby manipulation of the instruments during imaging is possible.
Conclusion
Workflow analysis is a well accepted method to get a general understanding of medical procedures. The main functionalities, deficits of used equipment as well as unobvious side aspects can be detected and kept into a product development process. In addition to this the state of the art of medical interventions can be documented.
